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FOREWORD 
Terms of reference 
A Scientific and Technical Collaboration Agreement has been signed on the 
10/04/1998 between "Barbex Technical Services, Ltd" and CIRAD-CP. 
This 1 st technical visit had for purpose to report on the situation of the Estate from the 
point of view of plantation and maintenance, land preparation, nurseries, fertilisation, pruning, 
pests and diseases control, labour organisation and post-harvest processing in order to propose 
solutions to improve actual practices, yields, maintenance and labour efficiency. 
The travel schedule is given in appendix 1. 
Acknowledgement 
I would like to thank very much Mr Henry T ABI for the organisation of this first visit 
to the plantation. 
Thank are also due to all the persons that I met on the plantation for their cheerful 
welcome. 
INTRODUCTION 
The plantation is located in the ASHANTI region, near the village of ADOMFE 
(6.40° north, 1.0° west) at 5 km north ofBOMPATA, which is near the Kumasi-Accra road. 
The total area covers around 450 hectares (1 ,125 acres) of which 300 hectares are 
actually suitable for Robusta coffee. 
Between 1976 and 1978, the COCOBOD planted about 71 hectares of unsorted coffee 
trees (of low performance). 
In 1995, a new batch of 10.2 hectares has been planted with high yielding coffee 
clones from Togo. Those coffee trees are now producing their first crop which is very 
prom1smg. 
The remaining 220 hectares are still under undeveloped secondary forest. Around 
41 hectares of the older coffee trees were rejuvenated between 1995 and 1996. 
The climate of the region is highly suitable for Robusta coffee: 
• The average temperatures are uniform with average means varying between 28°C to 32°C 
all year round. 
• The average annual rainfall was above 1,400 mm for the last 30 years spread on more 
than 200 days per year. 
The area is situated at altitudes ranging from 300 m to 360 m above sea level which is 
a favourable altitude for Robusta coffee. 
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VISIT OF THE PLANTATION AND GENERAL 
RECOMMENDATIONS 
1. General comments 
As said in the reports of the previous visitors, the area is highly suitable for Robusta 
cultivation. Considering the altitude of 320 m above sea level, a good flavoured coffee can be 
expected and if good care is given during maintenance, harvest and processing, a premium 
quality can be foreseen. 
Based on the foremen countings, the actual acreage planted with coffee is less than 
declared in the previous reports: 71.2 ha of old coffee and 10.2 ha of clones. 
The early February rains induced a blossom and both small fruits and flowers are now 
seen. The clones are now entering their first crop. Some of the older coffee rejuvenated in 
1996 will also start to produce this year. Even though it is too early to make any forecast, we 
can say that the clones will yield two or three times more than the unselected trees (roughly 
calculated, there are 12 storeys of branches bearing 12 to 16 fruiting nodes for the clones 
against only 6 storeys bearing 7 to 10 nodes for the older coffee). 
Some of the clones ( 43 7 trees) were planted very late in 1995 (too close to dry season) 
and could never recover a good growth. They will be bent at right angle (bending along the 
lines) to make a new start from new shoots. A proper weeding and fertilisation has to go with 
this recuperation. 
2. Management 
Activities to be done this year were discussed with the personnel in charge of the 
plantation. The activities are detailed in the three timetables given in appendix 2, 3 and 4. 
As up to now, absentees and daily information are gathered in notebooks, but are not 
further exploited. For daily use, an agenda might be more appropriate so as not to forget any 
daily data while making the monthly report. 
From now on, a monthly development progress report will be sent to head office with 
detailed tables. The report should state if works were done as scheduled and address any other 
useful information not given in the tables. Samples of charts were discussed with the 
personnel in charge of the plantation and are given in appendix 7. 
The recording of labour and activities will be done as follows: 
1. activities will be summarised daily on one sheet per activity showing labour and activities 
carried out per date (line) and per blocks (columns) as well as consumable used if any; 
2. monthly reports will summarise the labour and activities per blocks in 3 pages: plantation, 
nursery and clonal garden; 
3. annual report will then summarise the labour and activities per month (also 3 pages). 
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3. Infrastructure 
The plantation is situated along the 3rd class road from ADOMFE to TANOKROM. 
This road is poorly graded, in places even badly eroded and needs resurfacing before it can be 
used. Failure to do this might slow down plantation works and increase development costs. 
Three is a little shed on plantation and the main office is in ADOMFE which is 4 km 
west of the plantation and has shops, schools and medical facilities. It is also the main source 
of casual labour. There are no electricity and no communication facilities but this situation 
might improve soon. 
The plantation is drained by a small stream which flows from south-west to north-east. 
It cannot be considered as a sufficient source of water as it is liable to dry up during the dry 
season even though there was still water in the bottom area at the end of this year dry season; 
hence, a dam will have to be constructed to ensure sufficient supply of water. 
Feeder roads need to be constructed every 100 metres to enable access to the inside of 
the plantation to facilitate the delivery of plants, fertilisers, pesticides, herbicides, harvest and 
output of cherries, etc ... A road map is proposed in appendix 6. 
4. Plantation activities 
4. 1. Weeding and pruning 
The already planted 81 .2 ha are insufficiently weeded and poorly pruned. During the 
first two days of the visit, we showed the right way to weed and prune (3 stems, only 1 head 
per stem, gather weeds to mulch the coffees, ... ). We are pleased to say that since the third 
day, the techniques were quite well applied. 
Unfortunately, in the present state, a worker can only prune 83 trees or weed 400 m2 
(0.10 acres) per day. So, a total of 82 workers should be hired for the next two months only 
for these tasks to allow a good recovery of the plantation. Otherwise, coffee trees will be 
invaded again by weeds and suckers before the next round (last weeding occurred 6 months 
ago). This is harmful for the good health of the plantation and will lead to poor yields. 
Weeding by the mean of herbicides is best done on the regrowth. So, it is usually done 
after a manual weeding. Demonstration of good practice has been carried out (in straight lines, 
not sweeping all around, even speed, even distance from the soil , ... ). The regrowth after the 
herbicide treatment done in November is only limited to some broadleaf weeds, which is 
satisfactory. Succeeding manual weeding will be quick and efficient. 
Rejuvenation ( coppicing) of the old trees has started in 1995. It is done by cutting off 
all the stems in a single operation. Coffee trees are now producing new stems which are quite 
healthy. For the remaining trees, we suggest to divide the operation over two years: 1) cut all 
the stems except one that will be kept and 2) cut the remaining stem after the harvest of the 
following year. With this system, a small yield can be preserved from the remaining stem and 
altogether, it speeds up the regrowth of the new shoots. The method on how to choose a stem 
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has been showed: not shading the stump where the new shoots grow (slanted) and preferably 
in the coffee lines for easier maintenance. 
In some places, coffee trees are getting yellowish because of the competition for soil 
nitrogen. We also noticed a lot of clones that were not bent; so, the number of stems is less 
than normal and expected yield will be less than declared. Weeds will also grow faster. All 
this stresses for urgent recovery and good maintenance of the plantation. 
4. 2. Land clearing and future planting distance 
Land clearing is done by full hand-power. For some of the activities (e.g. making 
roads), we suggest to hire a bulldozer and/or a grader. 
As coffee grown under shade trees have very long intemodes and few bearing 
branches, coffee grown under full sunlight should be the option. Big trees might also fell on 
the coffee trees grown under them. 
The slopes are not very steep and very little erosion is to be feared except for a steep 
hill situated in the south-western side of the plantation. The current planting density is 
1600 trees /ha. For a better exposition of the inside branches to the sunlight and to facilitate 
maintenance, planting distances should be of 10 ft (3 m) between coffee rows oriented 
perpendicularly to the slope. Within a line, the distance can be shorten to 6 ft (1.83 m). This 
will make 1,800 trees/ha. Moreover, when the coffee trees are planted at 10 ft (3 m) between 
the rows, it is possible to cultivate seasonal associated food crops during the 2 first years 
following planting and also in the year of rejuvenation. 
The coffee trees are not planted in straight lines. This should be avoided and for the 
future plantings, we strongly recommend to do the pegging carefully at right angles of the 
lines and rows, because this will contribute to make following maintenance easier. For 
example, we saw the worker in charge of herbicide spraying 2 or 3 times the same place 
because the coffee lines were so zigzagging that he could not recognise his marks. 
4. 3. Soils characteristics and Fertilisation 
The soils of the area are derived from the rocks of the Tarkwaian geological formation. 
These rocks have given rise to soils which range from sand to sandy loam in the surface 
horizon and from sandy loam to sandy clay in the subsoil. The soils are quite easily tilled by 
hand. Except for the soils of the bottom lands which are poorly drained, all the soils of the 
plantation are quite favourable for Robusta cultivation ( deep and generally well to moderately 
well drained). 
The soils are quite acid and have a low to medium inherent fertility as shown by the 
soil analyses done by the Soil Research Institute (1995). On the basis of these soil analyses, 
only nitrogen should be applied. 
No fertilisation is done at the moment and yet, no nutritional deficiency symptoms 
were detected. Fertilisation will only be profitable for the clones bearing exporting from the 
field a lot of nutriments through big crops. But after some years, a complete fertiliser might be 
recommended because of the low levels of phosphorus. 
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For the clone trees planted in 1995 and starting to bear fruits, two rounds of 75 g per 
tree each (125 kg of N /ha/year) will be applied after weeding. For the bent trees, only 25 g 
per tree per round will be applied (50 g /tree the 2d year and 75 g after that). 
4. 4. Pests and diseases 
A lot of cherries were left on the trees, probably because they came to maturity after 
the regular harvest season; but more than 80% of the bigger cherries are harbouring the "Berry 
borer" (Hypothenemus hampei). A sanitary harvest (i.e. pick the cherries and burn them 
outside the plantation) must be done to cut the life cycle of the insect. After the sanitary 
harvest, the insects will remain outside the cherries (because they cannot enter small fruits) 
and can easily be controlled by an insecticide. 
A lot of small branches and young suckers are holed by the "twig borer" (Xyleborus 
morsatti also called Xylosandrus compactus). Knowing that the next crop is born by the 
present young twigs, this might affect the future. Recommendation to control this is to cut the 
infested twigs or suckers and bum them outside the plantation. This should be done at the 
same time than the sanitary harvest and before doing the annual pruning as pruned suckers are 
usually left at the base of the trees. No twig borers were found in the plots without 
overcrowded suckers and dead branches; meaning that it is not yet a major pest but quick 
action must be undertaken. 
A lot of colonies of young grasshoppers were seen eating the coffee leaves. Control of 
these insects should be done as soon as possible because a more efficient control can be 
expected while the insects are young and still grouped in colonies. Application of 
Fenitrothion, Fenthion (1kg a.i . /ha), or Dieldrin (0.5kg a.i . /ha) must be done early in the 
mommg. 
Ants are invading some of the trees. A chemical control has to be done before 
harvesting so as to prevent the harvesters from their bites (Malathion or Diazinon or 
Parathion). 
No signs of disease were observed. 
4. 5. Nursery and clonal centre 
There is no nursery activity at the moment. A nursery (shade + polybags) will be 
prepared for the delivery of rooted cuttings expected in August this year 1998. Timing is 
given in the appendix 2. 
The nursery and the clonal garden will be set-up near the bigger end of the small river. 
A dam will be build to ensure sufficient water supply. 
A soil sample has been taken at the place of the future clonal garden to calculate the 
best possible fertiliser recommendation to ensure a good production of shoots. The 
interpretation is given in appendix 5. It shows that urea and some phosphate will be needed. 
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The construction of the clonal centre will start within this year. The size of the root 
orchard ( coffee clonal garden) and of propagator boxes will be calculated to produce about 
250,000 rooted cuttings per year (good for 100 hectares of coffee plantation). 
4. 6. Post-harvest processing 
For post-harvest processing, the dry process will be the only option because of the 
slow water supply. Dry process involves sun drying of the whole cherries. Coffee cherries are 
spread out on mats laid on tables and are stirred during sun hours. The mats are fold at night 
or before rains. 
Dried cherries are hulled by an outside trader, 100 km away, which is not economical, 
and adequate machines will be required as soon as the crop increases. 
No further information is given now as the production is still low. To ensure the most 
efficient processing plant, better and detailed advice can be taken from a technologist. 
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DEVELOPMENT PROGRAMME 
1. Personnel to manage and maintain the plantation (for 300 ha) 
• Pennanent personnel: 1 plantation manager, 1 secretary-accountant, 1 field assistant for 
every 50 ha, 3 drivers, 4 watchmen, 1 mechanic. 
• Labour: the number of man-days per activity, per hectare and per month is included in the 
development programme Table. 
2. Investments (for 300 ha) 
• Buildin~s : 1 office, 1 warehouse, 3 staff houses, 25 labour blocks, machinery shed 
plus shelves to store the pesticides and herbicides, plus cupboards, wardrobes, ... 
• Coffee processing : shed, drying floors or drying mats (wire net) and storehouse. 
• Vehicles: 2 lorries (10 tons), 2 pick-up (4x4), 1 tractor. 
• Road construction: 5 km of main road, 60 km of feeder roads (0.2 km /ha). This should be 
done with the help of a grader and a bulldozer. 
• Road maintenance: 6 wheel barrows, 60 shovels. 
• Water supply: 1 dam and surroundings. 
• Communication: 1 radio equipment. 
3. Road rehabilitation and maintenance 
Rehabilitation of the main road (5 km) will be done by contract. As it is a public road, 
it should not be under Barbex costs. 
New feeder roads ( 4 m width) have to be open after having realised the staking of the 
blocks: more or less 60 km will be needed (0.200 km/ ha). 
A road map is given in appendix 6 for the feeder roads. The roads should not be too 
steep to allow an easy access with regular vehicles and to reduce erosion hazards. More 
detailed information and feasibility can be discussed with a road contractor or the technician 
in charge of the road construction. 
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4. Requirements for 1998 plantation 
The programme for 1998 (April 1998 to April 1999) has been discussed with the 
personnel in charge of the plantation and a timetable has been prepared (Table 1 ). 
The development programme for a clonal centre has been prepared for the coming year 
(April 1998 to March 1999) but also for the second year (April 1999 to March 2000) to take in 
account the building of the propagators and the first year of the clonal root stock orchard or 
clonal garden (Tables 2 & 3). 
The calculations are taking in account the local conditions and the working capacity of 
the labourers according to the foremen's experience. 
4. 1. Nursery for 50 ha (for April 1999 plantation) 
The rooted cuttings are to be ordered from IRCC-Togo for a delivery in August (divided in 3 
batches of 2 clones each and at 1 week interval between deliveries). 
rooted cuttings (assuming a recovery of85%) = 
plastic bags (size: 9" x 10") = 
Fertilisers (lg/seedling x 2 applic. / month during months 3 to 7) = 
Insecticides (upon request)= 
Herbicides = 
Shade (40m2 /1000 bags including paths)= 






Replacement after I year (year 1999) : preparation of a new nursery for the I 0% replacement 
of dead seedlings in the field with I 1,000 rooted cuttings (to be ordered in Togo) ; 
I I .OOO plastic bags (9" x 10''); 440 m2 of shade. 
4. 2. New plantation of 50 ha (for 1999 planting) 
• Fertilisers: TSP (200g /hole)= 18,000 kg. 
• Land clearin~: chain-saws = 2 units. 
• Herbicides: Round-up (2L /ha) = 100 litres; sprayer= 1 unit. 
• Pesticides: control of grasshoppers : Dursban (2 L/ha) = 100 litres; sprayer= 1 unit. 
• Tools: pruning scissors (secateurs): 15 pieces. 
4. 3. Existing plantation ( 71.2 ha of old trees+ 10.2 ha of clones) 
• Weedin~: Round-up= 165 litres. 
• Prunin2: pruning scissors= 25 pieces. 
• Fertilisation: urea (75g /tree x 2 for 1800*10 ha)= 2,700 kg. 
• Pesticides: control of grasshoppers : Dursban (2 L/ha) = 165 litres; sprayer = 1 unit. 
• HarvestinE = 100 bags; 100 mats. 
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5. Requirements for the clonal garden 
5. 1. General information and capacity 
1 ha of coffee garden= 17. 777 trees able to produce 1,600,000 cuttings/ year. 
Recovery rate is 60% => 1,000,000 cuttings/ ha/ year (good for 400 ha of plantation/ year). 
It takes 12 weeks to produce roots => 1 propagator can be refilled 3 times I year. 
Considering the actual needs, we suggest to plant 0.25 ha (0.625 acres) which will 
provide sufficient cuttings for planting 100 hectares per year (Barbex and neighbours needs). 
5. 2. Personnel to manage and maintain the clonal garden: 
• Permanent personnel: 1 assistant manager, 3 watchmen. 
• Labour: the number of man-days per activity, per hectare and per month is included in the 
development programme Table. 
5. 3. Investments (for 0.25 ha) 
• Buildinfi!s: 96 propagators (1.5m2 each of 825 cutting capacity) per ha of coffee garden, 
shelter, warehouse. 
• Materials: 3 notch scissors, 3 regular scissors, 5 sprayers (3 for daily watering, 1 for pest 
and disease control, 1 for herbicide), transparent plastic sheets (2 x 1.5m I propagator). 
Supply of rooted cuttings to be ordered from IRCC-Togo = 
4,000 of each of the 6 best clones (107, 126, 181,197,375, 461) 
Supply of plastic bags (9" x 1 O") = 
Shade (40m2 /1000 bags including paths) 
5,000 rooted cuttings. 
5,000 bags. 
200m2 
Replacement after 1 year (year 1999): preparation of a new nursery for the 10% replacement 
of dead seedlings in the field: 600 rooted cuttings(] 00 of each clones) to be ordered in Togo, 
600 plastic bags (9" x 1 O''), 25 m2 of shade. 
5. 4. New plantation for 0.25 ha of clonal garden 
Double-rows spaced at 0.50m x 0.75m and interval between double-rows is Im. 
• At holing time: Compound fertiliser (15-15-15) at 200g /hole= 900 kg. 
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GENERAL INSTRUCTIONS FOR THE COFFEE PLANTATION 
1. Nursery 
The nursery is the place were coffee plantlets are raised until planting out in the field. 
1.1. Site selection and Building 
The nursery should be placed near a permanent water supply (spring, river, ... ), on a 
flat land but with free draining and with no danger of dampness. The location has to be at 
least 50 m away from tall forest trees. 
After removing the big trees, the nursery site should be staked out (2 m x 35 m per 
hectare of plantation). Alleys of 0.60 m width will be added. 
An overhead shade is built at 2 m above the polybag beds plus 0.60 m on each side. 
For easier maintenance, the posts should not be placed in the pathways. It is a good idea to 
add a fence around the nursery to protect from animals (hens, dogs, ... ) 
1.2. Polybag nursery 
Polybags of 13 cm diameter x 25 cm height are advised; i.e. when flat: 20cm x 25cm 
(8"x 1 O"). About 5 % of extra poly bags should be added to the total to compensate the losses 
in the nursery and in the plantations. 
The bags are filled with light top soil rich in organic matter. Eventually, v.i of compost 
or well rotten manure should be incorporated. Soil is screened using a fine sieve (5-mm mesh) 
to eliminate stones, branches and insect larvae. The soil can be treated with insecticide 
(Furadan) before filling the bags if insects are feared. The required quantity of soil is about 
lm3/300 bags. 
Bags are filled to the top then watered copiously to pack down the soil and refill the 
next day to the top. A can without top and bottom may be used as a funnel to speed up the 
fillings. (One man can fill 250 to 300 bags/day). 
Bags are stored in twin rows of 10 ( 1.30 m long) = 1.30 m x 25 m. 
1.3. Monthly data record in Nursery 
Foil owing data should be recorded : 
1) when receiving rooted cuttings : Actual number of rooted cuttings. 
2) when pricking out to polybags : Quantity of good plantlets produced and pricked out. 
3) on daily basis during maintenance: Labour (type of work, N° of workers and Qty of work) . 
4) when planting out to the field : Date of delivery, field location and quantity of plantlets 
planted out per variety. 
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1.4. Transplanting rooted cuttings in polybags 
The number of workers has to be adjusted to the quantity of rooted cuttings delivered 
(400 to 500 rooted cuttings per man day), because cuttings must be transplanted within the 
day to prevent drying of the roots. Material should be prepared the day before. 
1. Water the bags moderately. 
2. Check the length of the roots (max. : 5 cm). Discard poor or bent root plantlets. Long roots 
may be cut back to 5 cm. 
3. Make a hole in the centre of the bag and widen up to 5 cm diameter. 
4. Hold the plantlet in one hand and arrange the roots straight in the hole to prevent bent or 
twisted roots. 
5. With the other hand refill the hole by pushing back the soil from the sides of the bag, add 
soil from outside and tamp carefully with the finger. It is essential that the roots are in good 
contact with the soil. 
6. Water copiously after replanting is done. 
1.5. Maintenance of a coffee nursery 
Shade : 3 weeks after transplanting, the shade can be reduced to 50%. Two months before 
planting, the shade is reduce to 25%. One month before planting, the shade is totally removed. 
Under-shading leads to weak plantlets with long intemodes; over-shading leads to sun-
burning of the leaves. 
Watering: An adequate amount of water is required for optimum growth. Water the plantlets 
after 4 days without rain or when required by local conditions. 
Weeding and maintenance: Weeds compete for nutrients and can harbour pests. They are 
removed as often as required. In the same time, the bags are re-arranged so that each line is 
made of 10 bags of living coffee plants. (To facilitate counting, the beds are kept in blocks of 
100 bags). 
Fertilisation : urea is applied monthly starting the 3rd month after transplanting (i.e. after two 
pairs of leaves have come out): use 30 g urea (2 spoonful) in a 10 litres watering can and 
sprinkle over 100 plantlets. 
Pest and diseases : Frequent supervision will facilitate rapid action. The most frequent pests 
are leaf-eating caterpillars and grasshoppers. The most frequent diseases are "damping off' 
(Rhizoctonia solani) and "Brown eye spot" (Cercospora) which is often associated with 
sunburned leaves. Some protection can be obtained by adjustment of the overhead shade. 
1.6. Planting out in the field 
Coffee plantlets are ready for planting out in the field when reaching 30 to 60 cm high 
(6 - 8 pairs of leaves). Any plants that are not perfect should be discarded because a plantation 
is a 25 or more year investment and a good start is a serious advantage for the future . 
Transplanting is usually done at the onset of the rainy season. A field must contain a 
mixture of clones to ensure good pollination and fruiting. 
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2. Land preparation 
2.1. Site selection 
Suitable lands should have : 
• soil depth not less than 1.5 m to allow prolific root development. 
• free drainage, medium texture, good aeration. 
• gentle slopes : optimum range is O to 15%. From 15% to 50%, erosion hazard becomes 
severe and soil protection measures have to be of an appropriately high standard. 
Marginal lands should be avoided. Planting coffee must be avoided on slopes over 
50%. 
A good road system within the plantation is important to allow transport of large 
masses of fertilisers and cherries. 
2.2. Land clearing 
On virgin lands, larger trees should be cut down and removed from the plantation. 
Smaller trees are windrowed for burning. Trees that are not uprooted should be ring-barked at 
least 2 years prior to planned planting date to allow depletion of root starch which acts as a 
substrate for the fungus Armillaria mellea. When the trees are dead, they 
As many tree roots must be eliminated without destroying soil structure. Straight 
ploughing in any direction is not advisable because the hollows left create weak spots in the 
contour system. For the same reasons, the use of bulldozer is not advocated. 
When the bush is cleared, the topography should be examined carefully to note natural 
drainage lines on which the grass cover must be left undisturbed. Waterways are diverted to 
the nearest stream. 
It is a good idea to grow annual crops on newly cleared lands for at least 1 year before 
planting as this helps to eradicate perennial grasses and can reduce incidence of soil pests and 
diseases. 
2.3. Spacing 
On steep slopes, contour lines are marked with stakes. Staking commences at the top 
of the land. Distances between contour lines are 3 m for Robusta coffee. 
Stakes are placed along the contour lines every 1.83 m (6 feet) ; i.e. 1,800 trees/ha. 
Path ways are made every 50 m to facilitate surveys and transport of inputs and of 
cherries. Larger feeder roads are made every 100 m to allow access with trailer. 
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2.4. Inter crops and cover crops 
Cash crops can be grown during the 2 first years of plantation. Annual legume crops 
such as peanuts, beans, (etc ... ) that are able to fix atmospheric nitrogen should be preferred 
rather than cash crops such as maize or potato. 
Permanent legume crops are recommended to control erosion or to bring mulching 
materials (organic matter, nutrients). Legume crops must be grown in conditions enabling 
them to fix the atmospheric nitrogen (soil pH, phosphate level) because coffee is sensitive to 
N competition. 
Tall crops can act as shelter for young coffee. 
2.5. Slopes 
For areas with slopes< 15% 
Either annual cash crops or permanent legume crops can be used, provided they are 
planted at least 0.80 m from the coffee trees. 
For areas with slopes 15% to 50% 
Only permanent legume crops should be used. Leucaena (L. leucocephala or L. 
diversifolia) and Flemingia are often preferred but other legume crops can also be planted 
(Erythrina sp., Crotalaria, Mimosa invisa, ... ). Tephrosia sp. that are predisposed to nematode 
infestations are not recommended. 
Steep areas 
Areas of more than 50% slope should not be planted even if it seems possible to do it 
because it will make every activity costly. 
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2.6. Planting 
One month before plantim~ 
Holes of 40 x 40 x 40 cm3 are dug. 
The holes are refilled on the next day (after the sizes have been controlled by the 
monitor) with top-soil. If required by soil analysis, kieserite, zinc sulphate, lime or dolomite 
are mixed in the soil before refilling the holes. 
Then the stakes are realigned. 
At plantin~ time 
Before planting out, it is appropriate to carry out a general weeding. 
Vigorous and well developed coffee plantlets are placed near the stakes. A hole of the 
size of the bag (20 cm wide x 25 cm depth) is done with a hoe in the place of the stake. 
The bottom of the polybag is cut 2.5 cm off the end so as to cut at the same time the 
bent part of the taproot. The plastic bag is removed. To control : have the plastic kept near the 
plantlet. 
The coffee plant is placed in the hole with the upper surface of the soil in the bag at 
ground level. To control : use a stick laid horizontally on the soil. 
The soil is packed firmly around the clod of earth using the feet. The soil is flattened 
with the hands to have the collar at ground level (avoid deep planting). To control proper 
planting : pull out briskly an old leaf : the leaf should be tom out and the plant must not come 
out. 
The entire coffee row should be mulched immediately after planting but the mulch 
must not be in contact with the stem of the plant. In hot periods and if nursery was shaded, 
coffee plants should be shaded with palm leaves to accustom the plants to the field and protect 
them from sun scorch and wilting. 
The infilling of empty places (losses) with new coffee plants is done after the first 
year. Hence, it is necessary to maintain a small nursery for replacements. This is done only 
after the first year because planting young plantlet under mature trees will lead to weak plants 
(with long intemodes). 
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3. Tree management 
The tree management system will depend on the preferences and objectives of the 
farmer: coffee tree species used (growth pattern depends on species), level of pruning skill, 
presence or absence of shade, etc. 
When using the multiple stem system, there is a tendency for yield to increase for 5 to 
7 years (until the trees reach 3 to 4 m of height). Then, as trees mature, extension growth 
diminishes while the production of secondary, tertiary shoots increases to produce a mass of 
less productive twigs (branches) and the yield decreases rapidly. Rejuvenation is done to 
produce new young and vigorous stems which will produce new bearing wood. Rejuvenation 
should be carried after trees have carried 4 to 5 crops and after they have carried a heavy crop 
and the coming season would have been low in any case. 
When using the single stem pruning system, the capping of the main stem favours the 
multiplication of secondary and tertiary twigs which are less bearing and the overall 
productivity of the plantation stabilises at a certain level. 
3.1. Free growth multiple stem system 
In the multiple stem system, the young trees are brought up with 3 vertical stems. 
These stems are replaced (rejuvenated) after they have carried 4 to 7 crops depending on 
growth rate and local conditions. 
Formation pruning 
Two or three months after planting out in the field (i.e. after the recovery of the plant 
which can be seen by the production of new leaves), coffee trees are bent over at the 
horizontal and the tip is staked down to encourage the production of suckers from the lower 
part of the stem. The stick is driven in the soil toward the coffee roots to enable a better 
resistance to pulling out. 
Three months after bending, 5 suckers well spaced and close to the ground are 
retained. After three more months (when suckers are 10 to 15 cm high), 3 final stems are 
preserved and the original stem (mother stem) is cut off. Extra sprouts are cut along the stem 
without leaving any portion of the cut sucker. 
Husbandry maintenance (soft pruning) 
Regular removal of the suckers should be done every 2 months by stripping off the 
young green suckers. This is also called "handling" or "soft pruning". 
Annual pruning (hard pruning) 
A regular pruning is done annually after the main harvest. This pruning is done after 
the sanitary harvest and it is done in two steps: 1) twigs that are infested by borers are cut and 
burnt outside the plantation; 2) dead and weak branches are cut. 
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Rejuvenation 
Young trees are very productive because they have a high degree of juvenile vigour 
and a relatively large annual increment of bearing wood. As trees mature, their productivity 
declines because the annual increment of new bearing wood diminishes with time. If trees 
remain unpruned for a number of years, their productivity declines until they become 
uneconomic. Before this stage is reached, it is necessary to rejuvenate. 
Rejuvenation is done after the trees have carried a heavy crop and the coming season 
would have been low in any case ( alternate bearing). 
Rejuvenation can be done by cutting off all the stems in one single operation or it can 
be done in 2 steps spread over 2 years. This last system has two advantages: 1) a small yield 
can be preserved and 2) it speeds up the regrowth of new shoots. · 
Rejuvenation is carried out on 2 years : 
Year 1 : - Cut off all stems except one that is kept as "lung stem". The cuts are done at an 
oblique angle at 30 cm from the ground. 
- The "lung stem" is stripped off its primary branches up to 2 m height to give light 
to the suckers. 
- Firstly, 5 suckers are allowed to come out (choose suckers closest to the ground 
and well spaced) and, two month later, the number of suckers is reduced to three. 
These 3 suckers will become the stems for the next cycle. 
Year 2 : After the next harvest, the remaining stem is also cut off. 
3.2. Capped single stem pruning 
With this technique, coffee trees are normally allowed to grow on a single stem but the 
use of 2 stems can be advocated to reduce stem borer incidence. 
Coppicin": it is done when the trees reach 1. 7 to 2.0 m high. The height is then restricted to 
1. 7 m by frequent pruning of the suckers. The trees will develop a permanent framework of 
primaries and after some time, the crop is borne on secondary and tertiary branches that are 
replaced progressively as they become old and unproductive. 
Soft pruning (handling): Regular removal of suckers should be done every 2 months by 
stripping off the young green suckers. 
Annual pruning: The main pruning is carried out yearly after completion of harvesting. It 
consists of cutting off old cropping secondary and tertiary branches and thinning out the 
young growth to leave only 20 to 30 well spaced branches with bearing wood. A chimney of 
15 cm diameter is kept along the main stem to allow air and light into the centre of the tree. 
17 
One problem with single stem is that if the stem or one of the primary branches die, 
they cannot be replaced. Another disadvantage is that it requires skilled labour and production 
is more on the secondary and tertiary branches. 
3.3. Regeneration 
Replacement of coffee trees is done when exhausted trees make a slow recovery. 
Replacement is done by uprooting a whole block and replacing old trees with new 
varieties and at the right planting distances. 
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4. Weeding and Mulching 
An integrated programme involving manual and chemical methods as well as 
mulching is often useful. 
Coffee trees should be well ring-weeded (clean weeding but no tillage or hoeing 
deeper than 2 cm as it might destroy superficial feeder roots of coffee). The diameter of the 
ring is adjusted to the diameter of the canopy (for mature trees, ring weeding becomes line 
weeding). The weed leaves are kept to mulch the ring around the coffee trees. 
Weeds in between the coffee rows are hand slashed or killed using herbicides. 
Ploughing is not advisable because it facilitates erosion. Weed leaves are kept as mulch to 
protect the soil surface from falling rain and erosion. Mulch also reduces weed growth and 
adds organic matter and nutrients. 
Perennial grasses such as Digitaria, Cynodon or Jmperata are the most harmful weeds. 
They should be removed before planting coffee. If done by hand, the use of a forked hoe or a 
rake is recommended. Herbicide treatments are more efficient. The harmful effect of broad-
leaf weeds are limited to N and soil moisture competition. 
Weeding is done before fertilisation and before sanitary harvest and annual pruning. 
Herbicides are used at high rates ( e.g. : 6 rounds at 21/ha of Gramoxone each) the first 
year, then spot spraying is normally sufficient (e.g. : 4 rounds at 0.5 I/ha each). 
Advantages of herbicides are : 
1) soil is kept undisturbed which helps erosion control and 
2) mulch is brought by dead leaves. 
Recommended herbicides 
• PARAQUAT (Gramoxone): 1.5 to 3 I/ha (of 20% formulation at 0.2 kg/1) in 300 I/ha. 
(time to act= 1 month). All green weeds (except for Centrosema and Jpomoea) . It has a 
temporary effect. 
• 2,4-D (against broad leaves only) or 2,4-D + DALAPON (against broad leaves+ grasses): 
used for spot treatments at 75 g acid equiv./10 I of water. (2 to 4 kg/ha). 
• GL YPHOSA TE (Round Up) : 2 to 5 1/ha ( of 30% formulation) in 3001/ha. This herbicide 
is effective on mature weeds. 
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5. Fertilisation 
The coffee tree requires soils rich in organic matter (humus) and nitrogen (N). 
Nitrogen is essential for vegetative development and it has a major effect on 
production of wood and leaves and thus on yield. 
It has been estimated that 1 tonne of clean coffee removes from the field 35 kg of N, 
7 kg P205 and 50 kg K20. 
Mineral fertilisation should only be done on selected vanet1es and in favourable 
ecological conditions : good management, favourable soil and moisture conditions. 
5.1. At Planting 
The use of manure or compost in the planting holes stimulates the growth of young 
plants; but the effect on mature trees has seldom been observed. 
Phosphorus is sometime used in planting holes to promote root development. It is 
more available in the presence of organic matter and is lost through fixation in acid soils. 
In soils showing zinc deficiencies, zinc sulphate can be mixed to the topsoil used for 
refilling planting holes. 
On young coffee trees, fertilisers are applied in a circle around the stem without 
touching the bark which might rot and die. 
5.2. On mature coffee trees 
The type and doses of fertilisers to be used will be determined according to soil and 
leaf analyses : 
• Soil samples will give the chemical status of the soil. Soil sampling should be done every 
5 years where fertilisers are applied. 
• Leaf samples are used as an aid to diagnosing mineral deficiencies and imbalances. 
A good monitoring of visual symptoms in the plantation is required to detect nutrient 
deficiencies. 
Fertilisation is divided in 3 applications per year for urea, in 2 applications per year for 
K and in 1 application per year for P or dolomite. Never put nitrogen on phosphate or 
dolomite because calcium of these fertilisers will provoke evaporation and loss of nitrogen. 
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5.3. Identification of nutritional deficiency and excess symptoms 
1. Green leaves 
New leaves are small, death of branch tips inducing fan-shaped twigs 
2. Uniform chlorosis of leaves 
Old leaves are the first to turn yellow and drop 
New leaves are the first to tum yellow starting along the main vein 
3. Chlorosis of leaves is not uniform 
Normal size leaves: 
White limb between green veins (main+ small) 
Yellow limb ; only main vein is green 
Main vein is slightly purple ; yellow spots along the edges 
Inter-vein of new leaves is yellowing from edge to centre 
Inter-vein of older leaves is yellowing (bronze) 
Small size leaves : 
New leaves are lanceolated, white limb between green veins; 
with short intemodes ; excess sprouting (fan-shaped twigs) 
Limb is curving upward between the main vein ; short intemodes 
4. Necrosis of tips and edges 
Older leaves tum yellow then dry on tips and edges 
Irregular dry spots 
Large yellow spots then turn purple 
Large yellow spots, then necrosis 
5. Necrosis of edges 
Veins are big (ribs), asymmetric brown spots 
Limb is curving downward along the main vein (arrow shaped) 
6. Necrosis 
Watery stains, turning almost black 
Lack of B 
Lack of N 
Lack of S 
Lack of Fe 
Lack of Mn 
Excess ofB 
Lack of Ca 
Lack of Mg 
Lack of Zn 
Excess of Mn 
Lack of K 
Salinity 
Lack of P 
Excess ofB 
Lack of Cu 
Lack of Mo 
Excess of Cu 
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6. Plant protection 
The actual pest and disease level in the plantation should be known at any moment. 
Plantation should be divided in plots not exceeding 10 hectares and clearly defined. For each 




Armillariella mellea (Africa) or 
Rosellinia spp. (Latin America) 
Fusarium solani. 
Stem and branches diseases 
Nursery damping off 
(Fusarium solani) 
(Rhizoctonia solani = Corticium s.) 
Collar rot, scaly stem bark rot, 
Sucker rot (Fusarium stilboides) 
Bacterial blight disease =Elgon 
die-back (Pseudomonas syringae) 
Black rot (Kolerga noxis) Asia 













Coffee Berry Disease 
( Colletotrichum cojfeanum) 
(Africa) 
Warty Berry Disease 
(Botrytis cinerea) 
Yellowing and wilting of 
the tree. Collar cracks, 
white mycelium; sometime 
latex oozes out. 
Yellowing and wilting of 
the tree. 
Blackening of the radicle in 
the nursery. 
Swelling and cracking 
(canker) at the collar. 
Blackening of the twigs and 
leaves from the tip. 
do. 
Sclerotic spots on branches 
and stems, pink mycelium. 
Orange spots on leaves. 
Premature defoliation. 
Brown lesion usually 
confined on leaf margin. 
Also causes twig die-back. 
In nursery : often caused by 
excessive exposure to sun. 
Necrotic spots on leaves. 
Originating from the decaying roots 
and stumps of forest trees. 
Often due to unfavourable soil or 
excess of insecticides. 
Add fungicide to watering solution. 
Often due to excessive moist 
condition (waterlogged soils). 
Can be reduced by no deep planting, 
no stem damages and not piling the 
mulch against the base of the stem. 
Copper oxychloride 
(3 .5 kg m.a./ha). 
Clean, prune and burn. 
Copper oxychloride (3.5 kg m.a./ha) 
or Dithianon (2.5 kg m.a./ha). 
Copper oxychloride (77 g/101 water) 
or Delan 
or Captafol. 
Copper oxychloride (10 gm.a./ 10 I 
water). 
Often caused by high rainfall, 
overshadowed. 
Green berries: depressed Copper oxychloride (3.5 kg m.a./ha) 
brown lesions. Berries shed or Dithianon (2.5 kg m.a./ha). 
or remain mummified. 
Ripe berries : brown blight. 
Small greyish scabs and warts 
develop. 






Root knot (Meloidogyne coffeicola) 
Root lesion (Praty/enchus cojfeae) 
White grubs 
Eulepida spp. (East Africa) 
Holotrichia spp. (Asia) 
Phyllophaga spp. (Haiti) 
Cutworm 
Grey (Agrotis sp.) 
White (Heteronychus sp.) 
Root mealybug 
( Planococcus citri) 
Stem and branch pests 
Twig borers 
Black beetle (Xylosandrus sp.) 
(= Xyleborus sp.) 
Tip stem borers 
Black (Apate monachus : Africa) 
(Xileutes sp. : Asia) 
Pink (Zeurera coffea : Asia) 
Base stem borers (white colour) 
(Bixadus sierricola : Africa), 
(Anthores leuconotus :Africa) 
(Xylotrechus quadripes : Asia, 
India) 
Yellow headed borer 
(Dirphya sp.) 
Yellowing and wilting of 
the tree. 
Knots (galls) or lesion on 
the smaller roots. 
Yellowing and wilting of 
the tree. 
Roots are eaten out. 
Larvae are in the 20 cm. 
Cut stems in nursery. 
Caterpillars come out at 
night and eat the bark 
around the collar. 
Yell owing and wilting of 
the tree. Roots become 
stunted and coated with a 
whitish fungal mat. 
Twigs and small suckers 
are bored. 
Adults dig tunnels of 0 6 
mm upward before laying 
eggs. 
(low altitude). 
Before tunnelling, the 
larvae eat the bark at the 
base of stem which is 
severely channelled or 
ring barked. 
Larva starts boring from 
the shoot of the twig and 
tunnels down towards the 
stem and goes as far as 
ground level. 
Some protection can be obtained 
by soil application of Furadan, 
Phenamiphos. 
Robusta is more resistant. 
Manual picking. 
Soil application of Furadan ( 1 Og) 
or Aldrin or Thimet (5g) granules. 
Soil application of Aldrin, Dieldrin 
or Endosulfan or Supracid. 
Indirect control by controlling the 
ants and correct planting. 
Azodrin, Dimethoate. 
Pruning and burning the affected 
twigs, preferably early morning or 
late afternoon. 
Pruning and burning old stumps 
around. 
Spray or paint with Sumithion 
15% (30 or 60 cc/201). 
Spray or paint ( on 50 cm) with 
coloured Dieldrin or Sumithion 
15% or Azodrin (0.5% m.a.) or 
injection of Lindane (0.5% m.a.) in 
the hole. 







Green (Coccus spp.) 
Brown / black (Parasaissetia nigra) 




Thrips (Hoplandothrips marshalli) 
Coffee berry moths (Dichocrosis or 
Prophantis) 
Leaf eating caterpillars 
tailed caterpillar (Epicampoptera sp.) 
Giant looper (Ascotis selenaria, 
Cephonodes) 
Semi looper (Chrisodeixis cha/cites) 
Snout beetle 
(Systates spp.) 
Grasshoppers, locusts (Zonocerus) 




(Antestiopsis spp. : Africa) 








Small white larvae mine 
under leaf tissue. 
Masses (clusters) of 
insects developing sooty 
mould (fumagine ). 
Develop honey dew eaten 
by ants. 
Leaves are rolled or 
distorted. 
Leaves are eaten and 
rolled. 
Leaves are eaten. Insects 
normally do not eat the 
vems. 
Adults feed on the leaf 
edges at night. 
Leaves are eaten. 
Fruits are bored near the 
disk. 
Eats beans but fruit seems 
normal. 
Reddish caterpillar which 
bores the berries near the 
stalk and develop a silken 
web around the cluster. 
Often associated with 
mealy bugs. 
Favoured by deep 
planting. 
Branches cut and hanging 
Bark and leaves are eaten 
superficially. 
Deltametrine, Fenitrotion or 
Fenthion (10 g/tree 3%p.p.). 
Dieldrin or Dimethoate ( 400 g 
m.a./ha) or Carbosulfan 20%ec. 
Indirect control by controlling the 
ants: Azodrin 56% wp (15 cc/201). 
Dimethoate ( 400 g m.a./ha). 
Endosulfan (12 g m.a./ha) or 
Deltametrine. 
2 applications at 20 days intervals 
with Deltametrine or 
Endosulfan (12 g m.a./ha) or 
Fenvalerate (70 g m.a./ha). 
Deltametrine, F enitrothion. 
Deltametrine, Fenitrothion. 
2 applications at 18 days with 
Endosulfan (1 kg m.a./ha) or 
Deltamethrin. Crop hygiene both 
in the field and in the stores. 
Fenitrothion or Fenthion 
(2 applications at 20 days interval). 
Trichlorfan when flowering. 
Aldrin at 60 g (2.5% dust) on soil 
per tree. Dieldrin or Dimethoate 
( 400 g m.a./ha). 
Chlordane. 




1. Travel schedule and persons met. 
2. Timetable for 1998 plantation. 
3. Timetable for 1998 clonal centre. 
4. Timetable for 1999 clonal centre. 
5. Soil analysis of the clonal garden site. 
6. Feeder road map. 
7. Sample charts for monthly and annual reports. 
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APPENDIX 1 : Travel schedule and Persons met 
Travel schedule 
26 - 27 I 03 I 1998 : D. SNOECK travelled from Montpellier (France) to Accra. 
28/04/1998 
30 I 03 I 1998 
31 / 03 / 1998 
1 - 7 / 04 / 1998 
8/04/1998 
9 -10 / 04 / 1998 
10/04/1998 
Persons met 
: Met Mr Henry T ABI and travelled together from Accra to the plantation 
and back to Accra. 
: Met Messrs. Henry TABI and D. NARH (ELCIN) and discuss on the 
concept paper. 
: Travel to plantation and Kumasi. 
: Stayed on plantation (sleep at Kumasi). 
: Meeting with SNV (Dutch N.G.O.) at their office to introduce the project 
and ask for their assistance in organising the outgrowers. 
: Discuss on the concept paper. 
: Discuss on the concept paper. 
Evening: D. SNOECK travelled back to Montpellier (France). 
Barbex Plantation : Henry T ABI (Director) 
ELCIN 
SNV Ghana 
A. BROBBEY (plantation manager) 
K. ASENSO and S. BAAH (field assistants) 
: Djabanor NARH (Financial assistant) 
: Frema OSEI-OPARE (Sr. Programme Co-ordinator) 
James ANEWENAH (Programme Support Officer) 
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Barbex Plantation Programme for April 1998 to April 1999 
Hectares to be planted 50 ha with a planting distance of 1 o ft x 6 ft (= 3m x 1 83m) => density of 1800 trees /ha 
m-day 1998 
/ ha April May June July Aug. Sept. Oct. Nov. Dec. Jan. 
Nursery Making shade (100m' 12000 seedlings) 4 10 5 
Supplying soil (7 m3 + manure) 10 15 5 
(bag size : 9"x10") Filling plastic bags (300 bags Iman-day) 7 12 8 
Put bags in beds (by twin rows of 10) 2 3 2 
2 200 rooted cuttings /ha Pricking cuttings (400 lmanday) 6 40 
(recovery= 85%) Maintenance (water, weed, fertiliser.pest control) 16 5 5 5 5 5 
Land Preparation Demarcation of area 6 15 
Cutting down undergrowth 15 38 
(chain-saws) Felling and cutting trees into pieces 6 15 
Staking roads and blocks 6 15 
(with caterpillars) Making roads (± 200 m Iha: 4 m width) 20 25 25 
Clearing field and windrowing 15 20 20 
Making pegs (380 lmanday) 6 8 7 
Pegging field (10ft x 6ft = 3.04m x 1.83m) 10 13 12 
Digging holes (40cm x 40cm x 40cm) 10 16 10 
Refilling holes (after mixing manure) 5 8 5 
Re-aligning pegs 6 
Planting Preliminary weeding (with herbicide) 1 
Planting (75 lmanday + transport) 32 
Protect seedlings with palm leaves 14 
Maintenance of Bending (including making of sticks) 2 3 
1 year old coffee Fertilisation (after weeding : 2 rounds/ year) 6 0,1 0,1 
Weeding (3 manual plus 1 herbicide) 18 0,2 0,2 0,2 0,1 
(435 clone trees) Replacement (average 10%) 3 
Choice of new stems and pruning (3 rounds I year) 18 0,1 0,1 
Pest control (borers, ants, grasshoppers) 1 
Maintenance of Weeding (3 manual plus 1 herbicide) 18 82 24 24 2 
mature plantation Soft pruning (removal of suckers 3 rounds I year) 18 24 24 
Annual pruning (dead branches, extra stems, suckers) 12 82 
Fertilisation (for clones only · 2 rounds I year) 8 3 3 
Sanitary harvest (include cut & bum bored twigs) 20 25 25 
Harvest (50 kg cherries lmanday) 40 60 100 
Pest control {after weeding and sanitary harvest) 1 3 3 3 
Rejuvenation Coppicing (manual and some chainsaw) 13 
(30 ha len) Removal of wood 6 
Fertilisation (after weeding 2 rounds I year) 6 
Weedina (3 manual plus 1 herbicide) 18 
Replacement {average 10%) 3 
Choice of new stems and pruning (3 rounds, year) 18 
Pest control (borers, ants, grasshoppers) 1 
TOTAL per month 181 195 94 55 91 56 65 65 105 
Building Concrete floor or drying mats X X 
Roads 10 km {min) 
Water dam X X 
Store shed {for dried clean coffee) X X 
Office and Warehouse {for fertilisers, pesticides, . ) X X X 
1999 
Feb. March April 





































Clonal center Programme for April 1998 to March 1999 
Assuming the quantity of hectares to be planted in April 1999 (at density of 17,777 trees /ha)= 0,25 ha 
1998 
April May June July Aug. Sept. Oct. 
Nursery Making shade ( 100m' / 2 200 seedlings) 20 0,25 
Supplying soil (60 m3 +manure+ TSP) 180 2,25 
(bag size 9"x10") Filling plastic bags (300 bags /manday) 80 1 
Put bags in beds (by twin rows of 10) 40 0,5 
Pricking cuttings ( 400 /manday) 80 1 
(recovery= 85%) Maintenance (water, weed, fertiliser.pest control) 800 1,25 1,25 
Land Preparation Demarcation of area 80 1 
Cutting down undergrowth 160 2 
(chain-saws) Felling and cutting trees into pieces 80 1 
Staking roads and blocks 40 0,5 
Clearing field (and windrowing) 320 4 
Making pegs ( 300 /manday) 60 0,75 
(twin rows) Pegging field (0.75m x a.Sm+ 1m path) 80 1 
Digging holes (40cm x 40cm x 40cm) 120 1,5 
Refilling holes (after mixing manure and TSP) 80 1 
Re-aligning pegs 60 
TOTAL per month 1 6 2 4 4 4 
1999 
Nov. Dec. Jan. Feb. March 
1,25 1,25 1,25 1,25 1,25 1,25 
0,75 




























Clonal center Programme for April 1999 to March 2000 
for 0,25 ha 
199 9 
April May June July Aug. Sept. Oct. 
Planting Preliminary weeding (with herbicide) 2 0,025 
Planting (75 /manday + transport) 240 3 
Protect seedlings with palm leaves 
Maintenance of Fertilisation ( urea : 3 rounds / year) 2 0,025 0,025 
1 year old coffee Bending (including making of sticks) 120 1,5 
Weeding ( 3 manual and 1 herbicide) 
Replacement (average 10%) 40 0,5 
Pest control (borers, ants. grasshoppers) 
Pruning of laterals and extra shoots 800 1 1 
Propagators Harvesting of shoots and preparation 800 
Pricking into propagator boxes 160 
Maintenance (watering, weeding, fungus control) 400 
Replacing saw-dust 
TOTAL per month 3 1 0 0 2 1 1 
Building Warehouse and shelter <---------------- > 
Propagators (25 units of 16 boxes each) <----- - -- - ------- > 
Making covers ( 400 pieces) <--- --- ---------- > 
Fill prop. boxes with boulders (30cm depth) I<-- - ------------> 
Prepare saw dust (ferment until t· goes down) <---------------------- > 
Fill boxes with saw dust I I <--------> 
Making shade over propagators (50% light) T T <-------------- > 
2000 
Nov. Dec. Jan. Feb. 
0,025 
1 1 1 1 
1 
2 2 2 
0,5 0,5 































APPENDIX 5 : Soil analysis of the clonal garden site 
Clay + fine silt (%) 
Carbon (%) 
Nitrogen (%) 
P total (ppm) 







K (% sum) 
Ca (% sum) 
Mg (% sum) 
Ca I K ratio 
Mg/ K ratio 




















Characteristics of the plot 

































3 -- 10 
3 -- 14 
2 -- 5 
0.2 -- 0.8 
Choice of fertilisers : Formulae and doses 
P fertiliser : (P20 5 : 44 %; CaO: 20%) 
K fertiliser : 
Ca and/or Mg fertiliser (Cao: 25%) 
(MgO: 20%) 
N fertiliser (N : 46%) 
=> needs : 20 g of Super Phosphate 
Utilisation factor of Pin the soil = 1, 5 
=>needs : 31 g of K fertiliser 
=> needs : No need of Ca + Mg fertiliser 
=> needs : 20 g of urea 
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APPENDIX 7 : Sample charts for monthly and annual reports 
32 
Acl,vily : _____ _ Mon1h ------ Ye a, 
unit · _____ _ 
"°"'''1--c-rc;---:--,--,+:-r-:-i-:,r:-l--:-rc; ---:---,-----t---,--t~-t-~+---'-10:;c"::.' --1 
Dai~. l A l A L A l A l I- l A L J.. l A l A L 
>---+-l~l--l-+--+--l·-t---l-l--t1-- - - l-t--t--t--11---t--t 
Plonl11lion •cllvlllcs Muulh : --------- Year----
l~~ -----1-1-- ____ , _ _, _ _, __ ,__ , ~- --------------- -----------
~~N_'9~---- - - --1- - ---- - - -- -1----- - - -- - - ------ - - - - ----------~- --------------------------~~------------------------ - - --
~:~!'.'9.e:_9,!._____ - -1-- - - --1---- --1- - ---- -1- -- -I-
~.!!¥_ - - - - - -t--+---l·-1--1--+--l·-1- -1--1---1--1,--1--1--1--11--1--+-
~ ·!J11!'.1ji!.!_~~ -- - - - - ---- - ---1-- - --- - t- ---l-




Wr.r.,hngm ... ,... --__ , __ -,- __ ---------- -1- - _ 
Wrt111!1111~ __ 1 ____ --1-- ---- - - - - -- - - --,--
:;or1_p101llflQ __ ------1---- - - ------1-- - - --,.,.,,,,,.1 , .. ,,.!1'.!u__ _ __ _ __ __ _ 
11,,,. • .,~, -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
r•111l r.o"lrul 
------------~---------- -------
·~~l~!~ol'WO<ld -1----------- - - -1-+-t-l 
t.:~lice ol' IJIIOUII ---- - -,----,------------1--1-,-t-
1--'-~,..''--t--'-t-~-t=i=, _ _._-t-_.-!_..,_-t_._t-~-t-~-,-~-11--'-+-'-r-..,_-t 
ll1 11 11lu•,ol hr.r.\ 
~:::: ------------- ---
Comme"' ----------------
J Nu,1ory ocHvlllo• Monlh : Year : ___ _ 
l ··- Ucd numbc1 1 2 J '1 6 G f II O 10 11 I ;> r«r:11 M .1iv,11r;- - ..• _ ·1. 11- '1 A - T-;..- -lT lr-A l.-A- 11 -;..-1- -;..- 1 - ;.,.-1- -T -,-.-"- -i-/\--i- -,.-
IJ ~::~;; ,11nr111 _ _ ==--== ==-=--==·-========--= J :.hml1?11111mtr11nrltn 
,if flo1•1•lyff'!li'>OII ____ _ ______ , _ ______ - ----- - -- - - - -
:; ' §'.~? :~~~~~~--::~;:C -~~ cc ~~~~=~~~-= = 
13 1•, 1,,1111~···- - - - - ------------------- -- _ -- --- - -
~=~::~:::~:=~=~~=~=~:=~==~=:=1=~=~~=~=1=~==~=-+1--t::.~'::.~:-=-~'=-=---,') ~ ~.::::;.~ ;:·:·;.::;:~~~· -= = = = = = = = = = = = = = = = = = =-~ = = ~ =- -= ::_ 













Ou • rillTy 










Typo: Ou11nlity · 
C «or:.11 ;1 .1, t.1cn and Prup,1g,11ors 








COntll\olllll -----· - -----------
Month Yea, 
,.--.,-~-<""-,-- - ,--i-=====~ 1==== 1==== 1==-_-r_-t1_-1~_-1-_-r_-1~_+_4 1_-~_-1 
Hr. "-:t •'!I 
11 .. r ) ,o r.t.., .. ,., 
----rc,-..,.-- · -- - -:-·t--t-+-l---l-t-+-+--+---I--J.-ai--!-r-1--1--i--t--1-r--l-+-+-I-
Prnp.-.g.-.1ors 
a,~ .. ".'9 c",1"'<?' 
,., ..... ~,y "' bou!, 
·11., .. ~ ... , 
w.;;;.;11;;--- --1---t--t-l'-l--t--f--l--l- l--f--t--l-+-!--jl- -"--- - -- - 1- _ _ ....._ _ 
;;;------~::. = 
Type Ouallhly --""' 
Co-.M c~,,,.--------------
eomm.m--~------~----
·-~ --, -'"~'c--l·-t--t--l-11-t-·l-+--t---t--t--t--t--l-l-t-·l-+--t---t--t--t---l--1--11--!---I 





F'=Cr.:r:r---l--il-+-+-+-1-1-+-+-1-1-+-+-+-l-+-+-l--il-+--l--+-l--i-1- -_., ...... 
Propagaloni 
~ 11u1e .ptep,91:=-~1--i-""1·-t-lt-t-""1--t---tt-t-"1--t---t-t-·t---t--l-t--l-""1·-t-t-·t--t--l·-I--I 
~ ~ !.._~ ~·--,--1--1--t-1--1-- -->-- •-+-·l--+--1- ,1-·1- - - - - - - - - - --- -- -
~v."':~-~..,...~~--'it=:t:+:t=1~:i=::t:=~=1=1t:::t:=t:=1=1=::t::~=1=1= - - - - - - - -- . -~ -- ...... -
.... -- ,,,,.._______ .... . Tw,e· 0.-., ---.... . 
tw-. 0.-., == .... -.,_---------------.,_,. ______________ _ 
Annual Ropo,t Yea, : ----
~~~'-,----+-+-t-1--1--+-tl-+--t---t-1--t--t- 1-· 1--+-'l-+--+-t-+--+--1-+--1---l--1 
~ ~-.--1-+-t-l-·l--+-tl-+--l·--t-+-+-+-l-· l--+-tl-+--+--t-+--t--t-1--1----1-
~~ ·1-+-t-1-+-t--lt-+--1---1-·1-+-t-t-·t---+-tt-+--1---1--1-+-1-1-+--1-
~~s in bectl 
!'_~-----+--1--1--1--t-+--<--+-1-+--l--,f--l---+--f-+--1--+-+-+--1--,>--l-+----•-
Pelt co,tlrel = ::·~1-t--t--t-t--l--t---tt-+--+--t-+--t--t-1-+-l-l-l--l--+--t'-+-- l--t-l--+-I 
.... _______ .,._ -
l yf!fl· ~ - --..... 
Gnmn_. .,,,,,._.----------------
,.,,.,. 0.IMMy ·---.... r~ · 
Tr,e: a..., == uni: .,._.------------ ----
-- YaM : ___ _ 
~~=- -1-+-1-1-1-1-+-1--1-t-+-~--il--f--t--1---1-1-+-1--1--1--;--1--1-1--+--t ~- ------ -------
- ---- - 1- --~-.. ,.,..,. 
!.~~--- -l--l--+-1-1-+-~--t-t-+-I·- - - -1-+--+-,>-·>---t--1-1--1--t--t·-t-·I 
~~.., fl!l!...._l--l-- l---l-•-+--1--1-l--l--f·-tl--l--t--l·-l--l--t---l-t-·1- - '--1-1--1--+-I 
.......... __ ______ - - ------ - -- - i.---





.....w. tr,,.- · ____ ou-,e,ty · unit C~ --------- -------'""' °"'""' :____ - ----- -------- - - -'"": ~,::=:-a. = c.-e,,i1: _______________ _ 
